WHAT IS CLAIMED IS: 



Y\ A plasma processing method/comprising: 

introducing a gas into a vacuum chamber through a 
hole of a dielectric tube attached /to a metal body fixed to 
the vacuum chamber while exhaust iiyg from the vacuum chamber 



j 



to keep the vacuum chamber within/ a specified pressure; and 
applying high-frequency power with a frequency 
ranging from 100kHz to 3GHz totfa plasma source provided so 
as to face a substrate mounted on a substrate electrode in 
the vacuum chamber to generate plasmas in the vacuum 
chamber to perform plasma processing of the substrate. 
Z. A plasma proc^§sJL|ig method as defined in Claim 1, 

wherein the high-f requfnd^kpower is applied to an antenna 
serving as the plasma| source through a penetrating hole 

the dielectric plate) with the 



^ given near a center > 

antenna and the vacuum //chamber short-circuited with short 
pins through penetrating holes which are given at an area 
located not in a centlr nor a vicinity of (^^ e dielectric 
plate ; and which arie disposed at approximately equal 
intervals around a center of the antenna. 

3"\ A plasma processing method as defined in Claim 1, 

wherein (a. substrate^ is processed in a state that a plasma 
distribution on thl substrate is controlled by a circular 
* and groove shaped plasma trap provided between ^the antenna^ 
and the vacuum chamber. 
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,4. A plasma processing method ^fs defined in Claim 1, 

wherein |a substrate^ is processed in Jsl state that a plasma 
distribution on the substrate is Controlled by a groove 
shaped plasma trap provided between fthe antenna) and the 
metal body which is a ring dispose^ so as to constitute the 
plasma trap therebetween, 

% ./ A plasma processing method comprising: 

introducing a gas into a vacuum chamber through a 
hole of a dielectric tube attached to a facing electrode 
provided so as to face a subsptrate electrode in the vacuum 
chamber while exhausting fr©m the vacuum chamber to keep 
the vacuum chamber within a /specified pressure; and 

applying high-§©gquency power with a frequency 
ranging from 100kHz to fLQl^z to the substrate electrode or 
the facing electrode t&F generate plasmas in the vacuum 
chamber to perform plasm^processing of the substrate, 
6 . A plasma processing method as defined in Claim 1, 

wherein gas supply Slow rate per hole given to the 
dielectric tube is 20Qpccm or less. 

p\ A plasma processing method as defined in Claim 1, 

wherein gas supply I flow rate per hole given to the 
dielectric tube is SCusccm or less. 
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A plasma processing method as defined in Claim 1, 
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wherein the gas is aj mixed gas mainly composed of an argon 
gas . 



^/ A plasma processing method as/ defined in Claim 1, 

wherein pressure in the vacuum chamber/is lOPa or less, 

LOf. A plasma processing method as defined in Claim 1, 

wherein pressure in the vacuum chamber is lPa or less. 

/ / 
1/1. A plasma processing method as defined m Claim 1, 

wherein a frequency of the high- frequency power applied to 

the plasma source, the substrat^ electrode or the facing 

electrode is 50MHz to 3GHz. 

X2. A plasma processing mfethod as defined in Claim 6, 

wherein gas supply flow rajte per hole given to the 

dielectric tube is 200sccm q^)less. 

A plasma processing method as defined in Claim 6, 

wherein gas supply flo^/^ra^B per hole given to the 

dielectric tube is 50sccm/or/less, 

l4 . A plasma processing method as defined in Claim 6, 

wherein the gas is a mifxed gas mainly composed of an argon 



A. 



gas , 

/' 
1'5. 



A plasma processing method as defined in Claim 6, 



wherein pressure in tfhe vacuum chamber is lOPa or less 



l/. 



A plasma processing method as defined in Claim 6, 



wherein pressure in/ the vacuum chamber is lPa or less. 
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111. A plasma processing method as defined in Claim 6, 

wherein a frequency of the high-frequency power applied to 
the plasma sourcei the substrate electrode or the facing 
electrode is SOMHteJ to 3GHz . 




A plasma processing apparatus comprising: 
a vacuum chamber capable of maintaining a vacuum 

state; 

a gas supply device for supplying a gas into the 
vacuum chamber; 

an exhauster for exhausting the gas from the 
vacuum chamber; 

a substrate electrode fpr mounting^, substrate^ in 
the vacuum chamber; 

a plasma source provided so as to face the 
substrate electrode; 

a high-frequency pM&"Yource for supplying high- 
frequency power with a f|e|uej?rcy ranging from 100kHz to 
3GHz to the plasma source; afifxl 

a dielectric tube having a gas supply hole, 

attached to a metal body^fixed to the vacuum chamber, for 

passing the gas through! the gas supply hole thereof when 

the gas is supplied to t/he vacuum chamber by the gas supply 

device . 
/ 
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A plasma processing apparatus as defined in Claim 
18, wherein a dielecjtric plate is interposed between the 
vacuum chamber and aif antenna serving as the plasma source, 
and the antenna and/ the dielectric plate are protruded in 

the vacuum chamber, 

' \ - 

2,0. A plasma processing apparatus as defined in Claim 
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19, wherein high-frequency power is supplied to the antenna 
through a penetrating hole given near/ a center of the 
dielectric plate, and the antenna and /the vacuum chamber 
are short-circuited with short pins /through penetrating 
holes which are given at an area located not in a center 
nor a vicinity of the dielectric/ plate and which are 
disposed at approximately equal ir^cervals around a center 
of the antenna, 

2d. A plasma processing apparatus as defined in Claim 

19, wherein (a substrate) is processed in a state that a 
plasma distribution on the sjubstrate is controlled by a 
circular and groove shaped giyfajsma trap provided between, the 

antenna and the vacuum chc 

/ J 
2^2. A plasma processTingr apparatus as defined in Claim 

18, wherein the metal body is a ring that constitutes a 

part of a side wall of jfhe vacuum chamber. 

A plasma processing apparatus as defined in Claim 

21, wherein the metafi. body is a ring disposed so as to 

constitute a plasma /trap between the metal body and the 

antenna . 

A plasma processing apparatus comprising: 
a vacuum /chamber ^capable^) of maintaining a vacuum 

state; 

a gas supply device for supplying a gas into the 
vacuum chamber; 



/ 
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an exhauster for exhausting th§f gas from the 
vacuum chamber; 

a substrate electrode for mounting a substrate • in 
the vacuum chamber; 
5 a facing electrode provide^ so as to face the 

substrate electrode; 

a high-frequency power softrce for supplying high- 
frequency power with a frequence ranging from 100kHz to 
3GHz to the substrate electrode or the facing electrode; 

/ 

10 a dielectric tube heaving a gas supply hole, 




attached to a metal body fixed#±o the facing electrode, for 
iy passing the. gas through the'/gAs supply hole thereof when 

O the gas is supplied to the/va^uuig chamber by the gas supply 



device. 

€3 15 2-5^ A plasma proc^S/Tng apparatus as defined in Claim 



18, wherein the dielectric tube is a bolt screwed in a tap 

Br \ 
[ <&»JJ^ given to the metal body /or /the facing electrode^ 



2£ / \ A plasma processing apparatus as defined in Claim 

18, wherein the dielectric tube has a spot facing for 
20 screwdriver or wrenc# on a side of an inner wall of the 
vacuum chamber for ^rotating and screwing the dielectric 
V^^" tube in (the metal pjate^ or /the facing electrode^ 

A plasma processing apparatus as defined in Claim 

18, wherein the diejlectric tube is protruded by 0.5 to 20mm 

. . r \ 

^^25 from a surface of\fhe metal body or the facing electrode. 
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A plasma processing apparatus aa defined in Claim 
.n the dielectric tube is prot/uded by 1 to 1( 
from a surface of the metal body or /thef facing electrode, 
29. A plasma processing 

27 or 28, wherein th^jdtareTectric tub^ is disposed such that 
it covers ^Rr^edge of a hole of the iftetal body or the facing 

A plasma processing apparatus as defined in Claim 
18, wherein the hole of the dielectric tube is 0.2 to 2mm 
in diameter. 
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A plasma processing apparatus as defined in Claim 

ielectric 
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18, wherein the hole of the di 
in diameter. 

52^. A plasma proces 

18, wherein a frequency 
the plasma source, the 
electrode^ is 50MHz to 3GHz' 



3,3' 




.c tube is 0.4 to 0. 8mm 



apparatus as defined in Claim 
-frequency power applied to 
rate electrode or (the facing 



A plasma processing apparatus as defined in Claim 
24, wherein the dielectr/ic tube is a bolt screwed in a tap 
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given to the metal body/or the facing electrode. 



3,*f. A plasma processing apparatus as defined in Claim 

24, wherein the dielectric tube has a spot facing for 
screwdriver or wrench/ on a side of an inner wall of the 
vacuum chamber for Rotating and screwing the dielectric 
tube in ^the metal plate^ or the facing electrode. 
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35. A plasma processing apparatvys as defined in Claim 

24, wherein the dielectric tube is protruded by 0.5 to 20mm 
from a surface of the metal body or /the facing electrode.. 
<:3'6. A plasma processing apparatus as defined in Claim 

24, wherein the dielectric tube As protruded by 1 to 10mm 
from a surface of the metal bod^T or the facing electrode, 
37. 



A plasma processing apparatus a.s-'d^'fThed in Claim 

27 or 28, wherein the digleetTric tube is disposed such that 



it covers an^-edjge of a hole jgf the metal body or the facing 
electrode , 

3g\ A plasma proceqjs4»ngyapparatus as defined in Claim 

24, wherein the hole of "tftTe dielectric tube is 0.2 to 2mm 
in diameter. 

A plasma processing apparatus as defined in Claim 

24, wherein the hole of /the dielectric tube is 0.4 to 0.8mm 

in diameter, 
y 

4-0. A plasma processing apparatus as defined in Claim 

24, wherein a frequency of high-frequency power applied to 




the plasma source, tne substrate electrode or the facing 
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electrode is 50MHz 



I 



3GHz. 



